The use of gene fusions to determine the topology of all of the subunits of the cytochrome o terminal oxidase complex of Escherichia coli.
The cytochrome o terminal oxidase complex is a component of the aerobic respiratory chain of Escherichia coli. This enzyme catalyzes the oxidation of ubiquinol-8 to ubiquinone-8 within the cytoplasmic membrane and the concomitant reduction of O2 to H2O. The hydropathy profiles of the deduced amino acid sequences suggest that all five of the gene products of the cyo operon contain multiple membrane-spanning helical segments. The goal of this work was to obtain experimental evidence for the topology of the five gene products in the cytoplasmic membrane by using the technique of gene fusions. A number of random gene fusions were generated in vitro encoding hybrid proteins in which the amino-terminal portion was provided by the subunit of interest and the carboxyl-terminal portion by one of two sensor proteins, alkaline phosphatase lacking its signal sequence or beta-galactosidase. Results obtained are self-consistent, and topological models are proposed for all of the five gene products encoded by the cyo operon. Based on the sequence similarities with subunits of the aa3-type cytochrome c oxidases, the experimental evidence obtained here can be used to infer topological models for the mitochondrial encoded subunits of the eukaryotic cytochrome c oxidases.